In December 2019, a novel coronavirus infection was isolated in Wuhan, Hubei Province of China which led to an outbreak of a disease further called coronavirus disease 2019 (COVID-19). According to the evaluations, the pathogen causes severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). The clinical feature mostly includes pneumonia accompanied with other complications such as acute respiratory distress syndrome and septic shock ([@bib1]).

A retrospective, multicenter cohort study evaluated survived (discharged) and non-survived (died) COVID-19 patients. It was shown that the non-survived group had statistically significant prevalence of sepsis (100% \[*n* = 54\] vs. 42% \[*n* = 58\], *p* \<0.0001) and septic shock (70% \[*n* = 38\] vs. 0%, *p* \<0.0001) compared to the survived group ([@bib1]). From a pathophysiological approach, the key regulator of sepsis and especially septic shock is the activation of nuclear factor-kappa B (NF-κB) which in turn triggers the over-expression of different pro-inflammatory cytokines such as interleukin 1β (IL-1β), IL-6, IL-8, and tumor necrosis factor α (TNF-α) ([@bib2]).

Previously, we have highlighted that the consumption of some antibiotics in the lack of bacterial infection could lead to an inflammatory storm through direct and indirect pathways. In the direct pathway, the antibiotic itself can stimulate the immune cells to secret pro-inflammatory cytokines such as IL-1β, IL-6, and TNF-α ([Figure 1](#fig1){ref-type="fig"} ) ([@bib3]). As an example, it has been shown that a single dose of ceftazidime induced the expression of IL-6 and TNF-α in the absence of any infection ([@bib4]). Aside from pro-inflammatory cytokines, some antibiotics could also increase the expression of different *Toll-like receptors* (*TLRs*) especially *TLR4* ([@bib3]). In the indirect pathway, studies have shown that treatment with antibiotics in the absence of bacterial infection could cause an increase in gut endotoxins (neomycin sulfate and streptomycin) ([@bib5]) or even result in endotoxemia (tobramycin plus polymyxin and ciprofloxacin) ([@bib3]). According to [Figure 1](#fig1){ref-type="fig"}, overexpressed *TLR4*, as well as lipopolysaccharide release (endotoxemia), could lead to overexpression of pro-inflammatory cytokines through activation of NF-κB ([@bib2]).Figure 1Antibiotics affect pro-inflammatory and pattern recognition molecules (PRPs) expression which may cause an inflammatory storm. (TLR4: Toll-like receptor 4; IL: Interleukin; TNF-α: Tumor necrosis factor α; NF-κB: Nuclear factor-κ (B).

During the treatment course of patients diagnosed with COVID-19, antibiotic therapy is one of the backbone treatments as up to 95% of patients have received them. According to the data, there is not enough evidence for the virus-induced sepsis and septic shock in patients with COVID-19 ([@bib1]). Regarding the mentioned effects of antibiotic administration in the non-bacterial infectious situations, authors suggest that the administration of antibiotics in these patients should be proceeded very carefully to prevent any antibiotic-induced inflammatory storm. Also, clinicians may look after those antibiotics with anti-inflammatory activity for both empiric antibiotic therapy and reducing the inflammation to reduce septic shock.
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